Experimental Section
1 H and 13 C NMR spectra were recorded out on a Bruker AV-400 MHz/AvanceⅡ 600MHz NMR spectrometer. Mass spectra were determined using a Esquire HCT PLUS instrument. Infrared spectra were obtained with a LabRAM Aramis spectrometer. 3,6-Dibromo-9,10-phenanthrenequinone 2, and acetic acid, 2,2'-thiobis-1, 1'-dimethyl ester 3 were synthesized as previously reported in the literatures. [1] [2] Compound 4a Phenanthrenequinone (2.08 g, 10.00 mmol), Br 2 (2.50 mL, 49.25 mmol), and benzoyl peroxide (1 g) were added to nitrobenzene (20.0 mL). The mixture was exposed to a 250 W tungsten lamp for 3 h. After 30 min, the mixture was cooled to room temperature and filtered. The 1 Electronic Supplementary Material (ESI) for ChemComm. This journal is © The Royal Society of Chemistry 2014 crude product was washed with MeOH and H 2 O, and dried under vacuum to give 2. A mixture of 2 (1.09 g, 2.98 mmol) and 3 (0.54 g, 3.1 mmol) were transferred to a dry 250 mL round-bottom flask and then dissolved in benzene (60 mL) under an atmosphere of nitrogen. After gradually adding a solution of t-BuOK (1.68 g, 15 mmol) in methanol (10 ml), the green dark brown suspension was stirred at room temperature for 5 days. The reaction mixture was poured into H 2 O (100 mL) and the organic solvent was removed under reduced pressure. Washing the product with HCl gave a yellow solid. Thereafter, the yellow solid was dissolved in SOCl 2 (8 mL) and the reddish-colored reaction mixture was stirred at 80 ºC for 6 h. The SOCl 2 was removed under reduced pressure. nTetradecanol (2.57 g, 12 mmol) and THF (10 mL) were added to the mixture, which was stirred at 100 ºC for 2 h. The solvent was removed by vacuum. The crude product was subjected to column chromatography (20％ EA/PE) to give 4a as a cyan solid. 02, 137.24, 131.62, 130.66, 129.95, 128.97, 126.19, 125.77, 123.31, 66.62, 31.92, 29.70, 29.69, 29.66, 29.59, 29.54, 29.36, 29.25, 28.58, 26.02, 22.69, 14.12. FT-IR (KBr, cm -1 ): v 2931 , 2925 , 2844 , 1712 , 1596 , 1539 , 1508 , 1466 , 1408 , 1390 , 1302 , 1265 , 1250 , 1223 , 1174 , 1147 , 1135 , 1074 , 1029 
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Compound 4b
Phenanthrenequinone (2.08 g, 10.00 mmol), Br 2 (2.50 mL, 49.25 mmol), and benzoyl peroxide (1 g) were added to nitrobenzene (20.0 mL). The mixture was exposed to a 250 W tungsten lamp for 3 h. After 30 min, the mixture was cooled to room temperature and filtered. The crude product was washed with MeOH and H 2 O, and dried under vacuum to give 2. A mixture of 2 (1.09 g, 2.98 mmol) and 3 (0.54 g, 3.1 mmol) were transferred to a dry 250 mL round-bottom flask and then dissolved in benzene (60 mL) under an atmosphere of nitrogen. After gradually adding a solution of t-BuOK (1.68 g, 15 mmol) in methanol (10 ml), the green dark brown suspension was stirred at room temperature for 5 days. The reaction mixture was poured into H 2 O (100 mL) and the organic solvent was removed under reduced pressure. Washing the product with HCl gave a yellow solid. Thereafter, the yellow solid was dissolved in SOCl 2 (8 mL) and the reddish-colored reaction mixture was stirred at 80 ºC for 6 h. The SOCl 2 was removed under reduced pressure. nHexadecanol (2.91 g, 12 mmol) and THF (10 mL) were added to the mixture, which was stirred at 100 ºC for 2 h. The solvent was removed by vacuum. The crude product was subjected to column chromatography (20％ EA/PE) to give 4b as a cyan solid. 29, 138.51, 132.84, 131.93, 131.22, 130.23, 130.16, 127.46, 126.98, 124.59, 67.91, 33.22, 31.00, 30.89, 30.85, 30.66, 30.55, 29.87, 27.32, 23.99, 15.42. FT-IR (KBr, cm -1 ): v 2952 , 2917 , 2849 , 1712 , 1642 , 1540 , 1510 , 1469 , 1406 , 1391 , 1301 , 1247 , 1177 , 1143 , 1094 , 1027 Compound 5 A mixture of 1 (0.61 g, 2.98 mmol) and 3 (0.54 g, 3.1 mmol) were transferred to a dry 250 mL round-bottom flask and then dissolved in benzene (60 mL) under an atmosphere of nitrogen. After gradually adding a solution of t-BuOK (1.68 g, 15 mmol) in methanol (10 ml), the dark brown suspension was stirred at room temperature for 5 days. The reaction mixture was poured into H 2 O (100 mL) and the organic solvent was removed under reduced pressure. Washing the product with HCl gave a yellow solid. Thereafter, the yellow solid was dissolved in SOCl 2 (8 mL) and the reddish-colored reaction mixture was stirred at 80 ºC for 6 h. The SOCl 2 was removed under reduced pressure. n-Hexadecanol (2.91g, 12mmol) and THF (10 mL) were added to the mixture, which was stirred at 100 ºC for 2 h. The solvent was removed by vacuum. The crude product was subjected to column chromatography (25％ EA/PE) to give 5 as a turquoise solid. 80, 139.53, 132.40, 129.99, 129.61, 129.46, 128.35, 128.03, 124.61, 67.71, 33.23, 31.00, 30.89, 30.84, 30.66, 30.56, 29.89, 27.33, 23.99, 15.42. FT-IR (KBr, cm -1 ): v 2953 , 2914 , 2849 , 1713 , 1641 , 1513 , 1471 , 1411 , 1381 , 1320 , 1254 , 1222 , 1160 , 1127 , 1094 , 1064 . MS (APCI): calcd. for C 50 H 74 O 4 S: 770. Found: 770 (m/z + H + ).
Scanning tunneling microscopy (STM)
1-Heptoic acid (TCI), 1-octanoic acid (TCI) and 1-nonoic acid ( The 6-31G(d) basis set was found to provide the lowest total energy and to be more suitable for modeling hydrogen bonded (ad) species. 5 Halogen bond is similar to hydrogen bond known as a kind of non-covalent intermolecular interaction. From the molecular model, we can observe that two alkyl chains are present in the alkyl lamella between single core columns. However, the alkyl chain density appears to be similar in both types of alkyl lamellae. Only between the single core columns, apparent Moiré effect was observed. The dark area probably is the graphite lattice.
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The length of side chain of DDTD is about 2.0 nm. The solubility of DDTD molecule in acid is low, so the saturated concentration is about 10 -3 mol L -1 .
The polarity of the solvent is 1-heptoic acid>1-octanoic acid>1-nonoic acid. The solubility of DDTD molecule in 1-heptoic acid is the highest. Thus, the coexistence of four kinds of patterns was observed.
(4) Self-assembly of DPTD in 1-octanoic acid 
